Centrosome dynamics during mammalian oocyte maturation with a focus on meiotic spindle formation.
Oocyte maturation is an important process required to achieve optimal oocyte quality, and later affects fertilization potential and subsequent embryo development. The maturation process includes synchronized nuclear and cytoplasmic remodeling, in which cytoskeletal and centrosome dynamics play an important role and significantly participate in cellular signaling. Centrosome remodeling within the maturing oocyte is essential for accurate meioisis I and II spindle formation, specifically to separate chromosomes accurately during the two successive, highly asymmetric meiotic cell divisions. Centrosomal abnormalities result in inaccurate microtubule organization and inaccurate chromosome alignment, with failures in chromosome segregation leading to aneuploidy and chromosomal abnormalities. The present review is focused on cytoskeletal and centrosome remodeling during oocyte maturation, with specific attention to γ-tubulin, pericentrin, the Nuclear Mitotic Apparatus (NuMA) protein, and microtubule organization. Species-specific differences will be discussed for rodent (mouse) and non-rodent (bovine, porcine) species, and for human oocytes.